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4. Research results:

We are succeeded in designing the recombinant that deleted ncsB3 from
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isolated from the mutant. Futher doing they will be checked the toxic on the animal cells.



PAT VAN PE
Neocarzinostatin (NCS), 1a khang sinh thuc nhom khang sinh ty nhién enediyne va
duoc tach chiét tir chung xa khuén Streptomyces carzinostaticus ATCC15944. NCS-
chromophore 12 mét phin cu tao nén NCS c¢6 kha ning trc ché su tong hop DNA dan dén sy
giang hoa DNA trong té bao, vi vay NCS dugc tng dung trong diéu tri mot sé bénh ung thu do
kha ning chng lai sy nhan 1én 4c tinh cua cac té bao non.

Khéng sinh enediyne thuoc nhdm khang sinh c¢6 hoat tinh sinh hoc manh nhat va néi
bat nhat dbi véi té bao ung thu. Tuy nhién, ddi 1ap véi hoat tinh chong ung thu ndi bat, cac
san pham enediyne tu nhién it duoc sir dung trén 1am sang vi doc tinh muon cua ching.

Mot trong nhitng huéng nghién ciru gan day lam han ché tac dung phu cia enediyne
néi chung hay NCS ndi riéng bang cach 1a tao ra thudc san pham dong dang cua ching lam
giam duoc doc lyc cua ching. Viéc tao ra dugc cac san phiam nhu vay rat can thiét cho 1am
sang va né ciling 1a xu hudng nghién ctru trong linh vuc enediyne.

Mot s nghién ctru true day cho thdy sau khi loai bo cytochrome P450 cd kha ning
tao ra cac chat dong phan mai hoic lam ting san luong cac chat. Trong hé gen cua ching
S.carzinostatius ATCC15944, ncsB3 la gen dugc chang minh la cytochrome P-450
hydroxylase, tham gia vao qua trinh sinh tong hop géc naphthoic acid cua NCS.

Vi xu huéng nghién cau tao san pham maéi 1am giam tac dung phu trén 1am sang coa
NCS, chiing tdi tién hanh d¢ tai “Thiét ké tai t6 hop bang phuwong phap gay dot bién mat gene
ncsB3 tir chung Streptomyces carzinostaticus ATCC15944 va kiém tra hoat tinh sinh hoc cua

I3
A

chung dot bién” vai 2 muc tiéu sau:

1. Thiét ké tai t6 hop bing phwong phap gy ddt bién mat gen ncsB3 tir chiing goc
S.carzinostaticus ATCC15944.

2. Kiém tra hoat tinh sinh hoc cia tai t6 hop dét bién.



Chuong 1
TONG QUAN TAI LIEU NGHIEN CUU

1.1. Tong quan vé xa khuin
1.1.1. Pic diém chung ciia xa khudn

Xa khuan (Actinomycetales) la nhém vi sinh vat don bao hay vi khuan that. Phan 16n xa
khuan 1a cac té bao Gram (+), hoai sinh, c6 ciu tao soi phan nhanh. Xa khuan phan bé rong
rdi trong ty nhién, chiing dwoc nghién ciu rat nhidu vi chiing cé vai tro quan trong trong chu
trinh tuan hoan vat chat cua tu nhién, dic diém quan trong bac nhit cua xa khuan 1a kha ning
sinh chat khang sinh, trong d6 60-70% xa khuan phan lap dwoc tir dat c6 kha ning nay. Trong
s6 khoang 8000 chit khéang sinh hién da duoc biét dén trén thé gisi thi trén 80% la do xa
khuan. Xa khuan thuong duoc chia thanh hai loai: Streptomyces va khéng phai
Streptomyces (non-Streptomyces). Chi xa khuin duoc biét nhiéu nhét la Streptomyces, véi
khoang 500 loai. Mot phan rat 16n cac chat khang sinh duoc str dung hiéu qua trong
diéu tri c¢6 ngudn gbc tir cac loai Streptomyces trong d6 dwoc biét dén nhiéu nhat la
streptomycin, erythromycin va tetracycline.
1.1.2. Sw hinh thanh chit khdng sinh tiv xa khudn

Chat khang sinh 1a san pham trao ddi chat bac hai, thong thuong dugc hinh thanh ¢ cudi
pha sinh truong, trong pha can bang. Cac hop chat khang sinh khac nhau cua xa khuan da
dugc nghién ctu dic diém gdm aminoglycoside, anthracyclin, A-lactam, macrolides,
actinomycin va tetracycline... Mot s6 nhom khang sinh da dwoc ding trong diéu tri ung thu co
thé ké dén 1a anthracycline, actinomycin va bleomycin c6 ngudn géc tir xa khuan.
1.1.3. Khang sinh enediyne

Rét nhiu sinh vat c6 kha ning san xuat ty nhién cac hop chat enediyne. Cac khang sinh
enediyne tu nhién 1a cac san phim trao doi chit bac hai duoc sinh ra chii yéu boi dat va vi
sinh vét bién. Thuc té cac enediyne 1a mot trong nhitng chét c6 kha niang khang ung thu manh
nhit duoc nghién ctru. Cac enediyne nhan duoc sy quan tdm chu y dac biét trong vong hai
thap ky gan day khong chi boi cau tric dac biét ma con bai hoat tinh khang sinh chdng ung
thu dang chu y cua chang. Vi du, calicheamicin va shishijimicin A c¢6 hoat tinh chéng ung
thu manh gap 4000 va 13000 lan so véi thudc chéng ung thu adriamycin dang duoc sir dung
rong rdi hién nay. Céac nghién ciu cho thy enediyne xen vao ciu tric DNA cua té bao ung
thu va pha hay chiing. Mac di hoat tinh chdng ung thu caa nhém khéng sinh enediyne rét noi
bat, nhung ng dung cua ching trén 1am sang con han ché do doc tinh mudn cua cac san
pham enediyne. Bé vuot qua nhitng khé khin nay, mot sé cac enediyne bién doi da dugc
chuan bi cho myc dich 1am sang va hira hen c6 nhiing trién vong tét dep.
1.2. Neocarzinostatin
1.2.1. Ciu tgo héa hoc ciia neocarzinostatin

Neocarzinostatin (NCS) la mét trong nhitng khang sinh duoc nghién ciru nhiéu nhat trong
nhom khang sinh enediyne, chung dwoc tach chiét tr xa khuan S.carzinostaticus
ATCC15944. Khang sinh nay da dugc xac dinh ¢ kha ning wc ché tong hop DNA va lam
giam chat luong caa DNA trong té bao. NCS c6 ciu tao gom 2 phan: protein (NCS-
apoprotein) va phan non-protein (NCS-chromophore) theo ti 1¢ 1:1. (Hinh 1.3).



Hinh 1.3. C4u tao ciia neocarzinostatin: (A) NCS-apoprotein; (B) NCS-chromophore

1.2.1.1. NCS- chromophore )
Phan c6 hoat tinh sinh hoc trong NCS la NCS-chromophore (Hinh 1.3B) c¢6 cau trdc hoa

hoc rat dé bi thay doi néu khong c6 phan bao vé cia NCS-apoprotein (Hinh 1.3A). NCS-
chromophore c6 kha ning wrc ché sy tong hop DNA dan dén sy giang hoa DNA trong té bao.
NCS- chromophore dong vai trd quan trong trong hoat tinh va doc tinh tu nhién cua phuc
hop. Cong thirc cau tao cia NCS-chromophore ¢é nhiing lién két kép nén co dic tinh khong
bén vimg dudi thc dong cua nhiét d6 cao, tia cuc tim va dic biét 13 pH cao. N6 ¢6 xu huéng
nhan thém hydro dé tao thanh lién két don.
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Hinh 1.4. (A) Céc gen cua chung S.carzinostaticus ATCC15944 tham gia sinh tong hop géc naphthoic
acid; (B) Con dudng sinh téng hop géc naphthoic acid trong NCS (ncsB: naphthoic acid synthase; ncsB1:
O-methyltransferase; ncsB2: CoA ligase; ncsB3: P-450 hydroxylase).

1.2.1.2. NCS-apoprotein
NCS-apoprotein hay apoNCS (Hinh 1.3A) 1a mét protein c6 d6 dai 11kDa gom 113aa. Trong
mot nghién ciru in vitro ching minh rang apoNCS ¢6 thé duoc thiét ké thanh mot phuong
tién van chuyén cho cac loai thuéc ma khong lién quan dén phan NCS-chromophore. NCS-
apoprotein dwoc nghién ciu ¢ tac dung 1am n dinh va van chuyén hoat tinh sinh hoc cua
chromophore. Apoprotein dong vai trd quan trong trong hoat tinh ciia thudc bang viéc bao vé
nhitng chromophore khong 6n dinh va giai phong chromophore t6i dich DNA.
1.2.2. Cic hwdng nghién ciru vé sinh tong hgp NCS

Bén canh t&c dung uu viét cia NCS d6i vai céc té bao ung thu nhung do tac dung phu cia nd
nén xu huéng tao ra cac chat twong ddng véi NCS nhung lam giam ton thuong cua thude 18n té
bao dich da va dang dugc cac nha khoa hoc nghién ciru &p dung. Hoat tinh sinh hoc ciia NCS hay



céc enediyne khac phu thugc rat nhiéu vao phan chromophore. Sang kién tao ra cac san pham
duoc c6 Ciu tric tuong tu nhu cic enediyne tw nhién bang phuong phap thay d6i phan
chromophore trong qua trinh chuyén héa dugc cac nha khoa hoc quan tam rat nhiéu va da dat
duoc nhitng thanh cong nhat dinh Véi viéc chiing minh chirc ning cua gene ncsB3 tir chung S.
carzinostaticus ATCC15944 1a co hoi dé tao ra cac san pham moi tuong déng véi NCS ma san
pham nay lai it doc tinh hon, bén vimg hon.

1.3. Ky thuit sinh hoc phan tir 4p dung trong thiét ké vector chuyén gen

1.3.1. Ky thugt khuéch dai gen (PCR: Polymerase Chain Reaction)

1.3.1.1. K§ thugt PCR tir DNA khudn mdu ,

Phuong phap PCR dugc Kary Mullis va cong sy cong bo thang 10 nam 1985, tao ra budc
nhay vot cua sinh hoc phan tir va ki thuat gen. Phuong phap nay cho phép khuéch dai, tao ra
luong l6n cac ban sao caa mot doan DNA duéi tc dung cia enzym DNA polymerase..

Mot phan g PCR gém nhiéu chu ky lién tuc, san pham duoc tao ra ¢ chu ky trugc lai
lam khudn cho chu ky tiép theo nén sé luong ban sao tao thanh ting theo cap s6 nhan. Vi N
soi khuon ban dau sau n chu ky s& ¢6 N x 2" soi DNA duoc nhan 1én. Mot phan tng PCR
thuong duoc thuc hién tir 20-40 chu ky.
1.3.1.2. Ky thuat PCR tryc tiép tir khuan lac , 7 ,

Hién nay, c6 rat nhi€u phuong phap dé xac dinh t€ bao vi khuan c6 mang gen mong muén
nhu phuong phap colony-PCR, cat plasmld bang cac enzyme gidi han hodc PCR tir plasmid.
Trong d6 phuong phap PCR truc tiép tir khuén lac cho phép phat hién nhanh khuan lac mang
plasm1d tai to hop mong mudn. Phuong phap nay c¢6 uu diém 1a nhanh, it ton kém va don
gian. Hién nay, ky thuat nay dwoc timg dung rat rong rai trong nghién ctru sinh hoc phan tir.
1.3.2. Phwong phap gidi trinh ty gene ) i

Phuong phap giai trinh ty gene da danh dau budc ngoat I6n trong lich sir phét trién caa bo
mon sinh hoc hién dai.

1.3.3. Ky thudt tach dong (cloning) .

K§ thuat tdch dong 1a mét cong cu hitu hiéu dugc s dung trong ky thuat di truyen va la
budc khoi ngudn cho cac ki thuat sau ndy. Muc dich cua viéc tach dong 1a nham thu duoc
mét luong 16N ban sao cua trinh ty gen quan tam.

1.3.4. K7 thugt bién nap plasmid vao té bao vi khudn ,
1.3.4.1. Bién nap plasmid vao té bao vi khuan E. coli bang phuong phap soc nhiét (Phuong
phép tao t€ bao kha bién) )

Vi khuan E. coli sau khi xt ly véi CaCl, sé lam cho mang té bao tré nén kha nap gidp cho
DNA xam nhap té bao E. coli d& dang hon.

Trong qué trinh bién nap chi c6 mot phan nho cac plasmid duoc bién nap, tuy nhién day
van la mot ki thuat bién nap quan trong, n6 cé thé tao ra téi 10° cac té bao bién nap (tuc thé
bién nap) khi dua 1 microgam DNA vao thi nghiém.
1.3.4.2. Bién nap plasmid vao té bao A. tumefaciens bang phu0’ng phap xung dién

K§ thuat bién nap DNA plasmid vao A. tumefaciens bang phwong phap xung dién la
phuong phép bién nap c6 hiéu qua cao dong thoi rdt ngan thoi gian thi nghiém. Té bao duoc
dat trong mot xung dién ngan, xung dién nay lam xuat hién nhiing 156 tam thoi trén mang té
bao, khi d6 nhitng phan tir DNA c6 thé di vao bén trong té bao.
1.3.4.3. Bién nap plasmid vao xa khuan Streptomyces sp. theo phuong phép tao té bao tran
(protoplast) . ) ’ ’

Protoplast (t€ bao tran) la cac té bao trong d6 c6 thanh té bao duoc loai bé va mang té bao
chat Ia 16p ngoai cling nhat trong té bao. Protoplast c6 thé thu dwgc bang enzyme lytic cu thé
dé loai bo vach dung hop. Phuong phap tao té bao tran ¢ xa khuan Streptomyces lan dau tién
dugc mo ta boi Kieser va cong su.



. Chuong 2 A )
VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru
2.1.1. Chiing giong va méi truong nudi cdy

- Ching xa khuan S. carzinostaticus ATCC15944, vi khuan (E. coli XL1-Blue, E. coli
ET12567, Micrococcus luteus ATCC9341) dugc cung cap boi Vién nghién ciu khoa hoc su
song (Truong Pai hoc Sun Moon, Han Qudc) va bao quan tai Khoa Cng nghé sinh hoc - Vién
Dai hoc M Ha Noi.

- Chuing xa khuan S. carzinostaticus ATCC15944 la chung hoang dai san sinh ra khang sinh
neocarzinostatin (NCS) dugc nudi ciy ¢ méoi trudng R2YE va méi trudng N-Z amine.

- Mbi trudng nudi cay vi khuan E.coli ciing nhu Micrococcus luteus 1a Luria - Bertani (LB).
2.1.2. Vector va cdc plasmid tdi té hop

- Vector pGEM-T easy (Promega, USA) duing trong chuyén san pham PCR va giai trinh ty
doan DNA d3 dugc tach dong.

- pKC1139 1a vector duoc dung dé chuyén gen gy dot bién.

- pIBR25 14 vector dugc ding dé biéu 16 gen va chuyén gen vao xa khuan.

- Plasmid chira t6 hop dot bién c6 tén goi pKC-HP450 .

- Plasmid chira ncsB3 trong vector pIBR25 ¢ tén goi pIB3.

- Plasmid pFDNEO-S modified ¢4 chira doan gen khang neomycine (neo"), vector pKC1139
va pIBR25 dugc cung cap boi Vién nghién ciu khoa hoc su séng (Truong Pai hoc Sun Moon,
Han Quéc).

2.1.3. Héa chit

Céc hoa chat dung dé pha ché méi truong nudi cay vi khuan, tach chiét DNA hoic ding

cho céc ky thuat co ban trong nghién ctru duge dé cap trong phan Phu luc.
2.1.4. Tdch chiét DNA va gidi trinh tw gen

- Phuong phép tach chiét DNA thyc hién theo qui trinh chuan.

- Kiém tra trinh ty DNA cuia cac gen duogc giri dén cong ty Genotech (Han Qudc).
2.2. Dung cu, thiét bi

Binh thuy tinh v khuan 250ml diing cho nudi ciy xa khuan, E.coli; budng nudi ciy vo tring;
ndi nudi cay lén men fermentor; may sac ky long hiéu niang cao HPLC; may phén tich khdi pho
ESI/MS....

2.3. Thoi gian va dia diém nghién ciru

Thoi gian nghién ctu tir thang 01/2013 dén thang 12/2014 tai Khoa Cong nghé sinh hoc,
Vién Pai hoc Mé Ha Noi két hop vai Khoa khoa hoc su sdng, truong Pai hoc Sun Moon,
Han Qudc.

2.4. Phwong phap nghién ciru
2.4.1. Cac buwdc chinh trong nghién cuu

- Budc 1: Khuéch dai gen bang ky thuat PCR va tach dong

- Budc 2: N&i gen vao céc vector pGEM-T Easy, pKC1139

- Budc 3: Chuyén gen (DNA plasmid cua to hop dot bién) vao té bao tran cua xa khuan S.
carzinostaticus ATCC15944.

- Budc 4: Sang loc khuan lac dot bién kép.

- Budc 5: Chirng minh chiing d6t bién va phan tich chat tach chiét tir ching dot bién.



2.4.2. Phwong phdp gay dgt bién mdt gen ncsB3 béng trao doi chéo.
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Hinh 2.5. So d6 dot bién mat doan gen ncsB3

ncsB3 1a mot trong cac gen tham gia vao con duong sinh tong hop NCS véi chirc nang 1a
P450-hydroxylase dé chuyén 5-methyl-2-hydroxy-1-naphthoic acid thanh 2,7-dihydroxy-5-
methyl-1-naphthoic acid, d6 1a gdc naphthoic acid ciia NCS. Gay dot bién l1am mat ncsB3
khoi bo gen cua chiing géc S.carzinostaticus bang phuong phap tao trao ddi chéo doan DNA
tuong ddng (homologous recombinant).

Vector pKC1139 1a vector dung dé gy dot bién va di kém l1a gen khang neomycin (neo")
c6 @6 dai ~1kb dé thay thé ncsB3 tao ra tai to hop mai véi tén goi pKC-HP450 (Hinh 2.5),
tai t6 hop nay duoc trao dbi chéo doan tuwong dong va loai bo gen ncsB3 khoi genome cua
chung géc S.carzinostaticus.

Téi t6 hop pKC-PH450 dugc chuyén vao té bao chung géec bang phuong phap te bao tran
(protoplast) trong mdi truong co chira PGE dé tao té bao tai té hop. Sau dé cac té bao nay
dugc sang loc qua mot sb thé hé dé nudi ¢ nhiét d6 37°C, vi vector pKC1139 (c6 gen khang
apramycin) la vector bi tiéu huy tai nhiét ¢6 37°C. Nhu véy rat nhanh chéng tao quéa trinh
chuyén gen khang neomycin (neo") vao hé gen caa chung goc.

2.5. Cac k¥ thuit ap dung thuc hién trong dé tai
2.5.1. K7 thugt khuéch dgi gen PCR (Polymerase chain reaction) va ghép néi vao vector
Phan urng PCR, phan tng ghép nbi gen trong nghién ciru dugc thuc hién theo quy trinh va
cong thirc dugc huéng dan trong tai lidu chudn [45]. Cac cap mdi sir dung trong nghién ctu
duoc tom tat trong Bang 2.1 (Phan gach chan in dam 1a diém cit cua enzyme giéi han). Dé
danh gia va kiém tra san pham PCR, DNA sau khi duoc tao thanh sau phan ¢mg PCR dugc
chuyén vao vector pGEM-T easy (Promega, USA), ddy 14 vector chuyén dung dé chuyén san
pham PCR va dung giai trinh ty. Trinh tu PCR sau giai trinh ty dwoc so sanh véi trinh tu gen
dd duogc dang ky tai ngan hang gen thé giéi bang sir dung phan mém BLAST dé so sanh do
chinh xac cua san pham (http://www.ncbi.nlm.nih.gov)



http://www.ncbi.nlm.nih.gov/

Bing 2.1. Thiét ké cac cip modi cho phan img PCR trong nghién ciru

Tén moi Trinh tw nucleotide (5'-3") Enzyme
gidi han
UHP450-FE ATTGAATTCCCCGTACACGGGCGGCGG EcoRlI
UHP450-RX GGCCGGICTAGACCACTCGACCATGCC Xbal
DHP450-FX ATTTCTAGACTCGGTCATGGACACAACCTC Xbal
DHP450-RH GGAAAGCTTCGCCAACCGGACCAGGTC Hindlll
P450-FX ACATCTAGAAGGAGGATGTGCCCTTAC Xbal
P450-RP AGTCTGCAGTCACCGGGCGAGAG Pstl

2.5.2. Phdn ting cit va ghép néi DNA bang enzyme gi6i han

Enzyme gidéi han 1a nhitng enzyme c6 kha ning nhan biét doan trinh ty nucleotide dic
hiéu trén cac phan tir DNA va cit ca 2 soi DNA b6 sung tai c&c vi tri ddc tha. Phan tng ghép
ndi duoc thyc hién nho enzyme DNA ligase. DNA ligase 1a mot enzyme x(c tac cac phan
tng ndi hai manh DNA bang cach tao ciu ndi phosphodiester giitu dau 5° (POs) va dau 3’
(OH) cua hai nucleotide dirng canh nhau. Thuong dung enzyme T4 DNA ligase
2.5.3. Phuong phdp chuyén gen vao té bao tran (protoplast) tir S.carzinostaticus ATCC15944

Dya theo phuong phuong phap cua Kieser, tao “té bao tran” tir ching xa khuan
S.carzinostaticus ATCC15944 da duoc tién hanh. Chuyén plasmid DNA cua pKC-HP450
chura to hop dot bién vao té bao tran thuc hién trong méi trudng c6 buffer dic biét chira PEG
(polyethylene glycin) dugc tién hanh theo phuong phap cua Kieser.
2.5.4. Phwong phdp sing loc khudn lac chuyén gen

Viéc tién hanh nudi cay nhirng khuan lac sau tiép hop trén cac méi truong thich hop mét
vai thé hé s& tao ra su da dang di truyén thong qua qué trinh trao d6i chéo, sy tai t6 hop cua
cac gen trong té bao vi khuan, tir d6 giup chon loc dugc nhitng dong khuan lac mang dic
diém mong muédn. Sy dung cac khang sinh nhay cam véi céc chang vi khuan duoc str dung
dé sang loc trong nghién ctu.
2.5.5. Phwong phdp xdc dinh hoat tinh khdng sinh

Mau thir dugc dat 18n 16p thach da cdy vi sinh vat kiém dinh, khang sinh tir mau thur
khuéch tan vao méi truong thach s& tc ché sy phat trién cua vi sinh vat kiém dinh tao vong
khéng khuan. Két qua cho thay ching xa khuan S. carzinostaticus ATCC15944 c6 kha ning
trc ché sy phat trién cua M.luteus.
2.5.6. Nuoi cdly xa khudn va tach chiét khdng sinh neocarzinostatin

Nubi cay xa khuan S. carzinostaticus ATCC15944 va chung dot bién & méi truong R2YE
va N- Z amin & nhiét do 28°C, c6 lac 220 RPM/phut, trong vong 5 ngay. Tt dich nudi ciy xa
khuan S. carzinostaticus ATCC15944, diing amonium sulphate ¢ nong d6 bio hoa 40% dé tach
chiét NCS chomophore. San pham tach chiét duoc phan tich ky thuat sic ky long hiéu nang
cao (HPLC), phuong phap khéi phd (Mass spectrometry — ESI/MS), ky thuat sic ky long
ghép khéi phé (LC- MS).



Chuong 3
KET QUA NGHIEN CUU VA BAN LUAN

3.1. Thiét ké tai to hop mit gen ncsB3 & chiing S.carzinostaticus ATCC15944
3.1.1. Két qud gin upstream va downstream trong pGEM - T easy

DNA tong sb duoc tach tir chung S.carzinostaticus ATCC15944 sir dung lam khuén mau
trong phan tmg PCR dé nhan doan gen upstream downstream ciia ncsB3 véi cap moi
UHP450-FE/UHP450-RX va DHP450-FX/DHP450-RH (Bang 2.1). San pham ciia phan tng
PCR c6 kich thuéc khoang gan 1.5kb (Hinh 3.1 & Hinh 3.2) phi hop véi chiéu dai cia doan
gen quan tdm. San pham PCR dugc tinh sach va gan vao vector pGEM-T Easy thanh céng
(Hinh 3.3). Plasmid DNA duoc guri di kiém tra xac dinh trinh ty gen véi ty 18 pha hop cao
(trén 95%).

~30 > ~3.0kb
~15 kb ~1.5kb

1 M2

Hinh 3.3. Hinh énh di¢n di DNA ctia upstream (1) va downstream (2) da dugc chuyén vao pGEM-T
easy khi phan cat bang EcoRI/Xbal (1); Xbal/HindIII (2); M la thang DNA chuan (10kb).

3.1.2. Két qud gt’in’ upstream, downstream va gen neor vao vector pKC1139
3.1.2.1. Ket qua gan upstream va downstream vao vector pKC1139

<«— ~6.5kb
'4— ~1.5kb
M 1
Hinh 3.6. Hinh anh dién di DNA cua doan upstream( ~1.5kb) dugc chuyén vao vector pKC1139
(~6.5 kb) khi phan cat bang ECoRI/Xbal (1); M la thang DNA chuan (10kb).

Plamid DNA dugc tinh sach cua doan upstream (~1.5kb) duoc gian vao vector pKC1139
(~6.5kb) tai vi tri EcoRI/Xbal va chuyén vao chang E.coli XL1-Blue. Két qua kiém tra bang
cap enzyme giGi han EcoRI/Xbal cho thdy c6 2 vach dién di c6 kich thudc 1.5kb va 6.5kb
tuong @ng Véi kich thudc cua doan upstream va pKC1139 (Hinh 3.6), té hop nay goi tén
pKC-UP. Sau dé gin tiép doan downstream vao t6 hop pKC-UP, két qua kiém tra bang cip
enzyme giGi han Xbal/Hindlll cho thdy c6 2 vach dién di co kich thudc 3.0kb va 6.5kb twong

g véi kich thudc cua doan upstream, dowstream va pKC1139 (Hinh 3.7), t6 hop mang 2
gen nay trong pKC1139 duoc dat tén pKC-UD.

~65kh —»
~30kh —>

1 M

Hinh 3.7. Hinh anh dién di DNA cua doan upstream va downstream (~3kb) da dugc Chuyén vao vector
pKC1139 (~6.5 kb) khi phan cat bang XBal/Hindlll (1); M la thang DNA chuan (10kb).



3.1.2.2. Két qua gcn gen neo" vao pKC-UD
~9.5kb

~1kb

1 M

Hinh 3.8. Hinh anh dién di DNA clia pKC-HP450 gdm doan upstream, downstream, pKC1139 (9.5
kb) va neo" (~1 kb) khi phan cat bang Xbal (1); M 1a thang DNA chuan (10kb).

Plasmid DNA caa pKC-UD duoc tinh sach va gén thém doan gen khang neomycine (neo")
va goi tén pKC-HP450 (upstream, dowstream, neo" va pKC1139) véi kich thude wéc tinh
khoang 10.5kb va dugc chuyén vao E.coli XL1-Blue. Két qua kiém tra bang enzyme gigi han
Xbal cho thay c6 2 vach dién di véi kich thudc 1.0kb va 9.5kb tuong wng véi kich thudc cia
doan neo’ va pKC-UD (Hinh 3.8), két qua duoc khang dinh thém khi ding cap enzyme gigi
han EcoRI/HindIII dé kiém tra. Két qua hinh anh dién di DNA cho thay xuét hién 2 vach
bang voi kich thudc 6.5kb va 4kb tuong tng véi kich thudc cua pKC1139 va kich thudc caa
t6 hop 3 gen upstream, downstream va neo’ (Hinh 3.9).

~65kh —»
~4kbh —»

1 M

Hinh 3.9. Hinh anh dién di DNA ching to s ¢6 mét cua doan upstream, downstream va neor (~4 kb)
va pKC1139 (~6.5 kb) khi phan cat bang ECoRI/HindIII; M la thang DNA chuan (10kb).

Nhu vay, chung t6i di bién nap thanh cdng vector dot bién gen ncsB3 (pKC-HP450) vao
té bao E. coli XL1 Blue sau d6 t6 hop plasmid nay dugc chuyén vao ching E. coli ET12567.

3.1.3. Kiém tra d¢ nhay véi khdng sinh ciia S.carzinostatius ATCC15944

Str dung 3 IOaI khang sinh (neomycin, apramycin va erythromycin) dé kiém tra do nhay
cia chung xa khuan S.carzinostaticus ATCC15944 cho thiay chung xa khuan
S.carzinostaticus ATCC15944 rat nhay cam véi 3 loai khang sinh da duoc chon mic du &
nong d6 khang sinh & muc rat thap 1ug/ml (Hinh 3.10). Do vay chlng toi da sir dung
neomycin lam khang sinh kiém dinh va lya chon dot bién. Néu té bao da bi gay dot bién mat
gen ncsB3 va duoc thay thé bang neo’ thi chung dot bién ndy s& ton tai trong mdi truong co
khang sinh neomycin; khang sinh apramycin dwgc chon lam khang sinh dé sang loc dot bién
kép.



1: 1pg/ml 4: 7.5ug/ml 7: 15ug/ml

2: 3ug/ml 5: 10pg/ml

3: 5ug/mi 6: 12ug/ml

Hinh 3.10. Kiém tra do nhay cuia chuing S.carzinostaticus ATCC15944 véi cac nong do khang sinh
khac nhau cua 3 loai: apramycin, neomycin va erythromycin.

3.1.4. Chuyén t6 hop gen vao S.carzinostaticus ATCC15944
3.1.4.1. Tao té bao tran va chuyén t6 hop dgt bién gen vdo chiing S.carzinostaticus ATCC15944

Té bao tran duoc tao ra tir chung S.carzinostaticus ATCC15944 theo phuong phap cua
Kieser. Sau d6 plasmid DNA cua pKC-HP450 dugc tach tu chung E. coli ET12567 dugc
chuyén vao té bao tran theo phuong phip chuyén gen. Véi nong do khang sinh neomycin
duge xac dinh 12 50pg/ml véi cac mau chuyén gen dé lya chon céc khuan lac (chung tu nhién
S.carzinostaticus ATCC15944 bi tic ché khdng phat trién duoc), cac khuan lac da moc t6t sau
chuyén gen 36 gio.
3.1.4.2. Sang loc dot bién kép mdt gen ncsB3

Dé lua chon ra duoc khuan lac co dot bién kép mat hoan toan ncsB3, cac khuan lac duogc
lya chon s& duoc nudi cy trong méi truong dich R2YE bo sung 50pug/ml neomycin va nudi
ciy & nhiét do 37°C. Cac soi xa khuan dugc pha lodng sau d6 dan déu trén dia thach R2YE
khong c6 khang sinh va u & tia am vo khuan 28°C. Sau khoang 60-72 gio xuét hién cac khuan
lac tién hanh lay ngau nhién khoang 500 khuan lac cay dong thoi trén 2 mdi truong khac
nhau 13 dia thach R2YE b6 sung 50pg/ml neomycin va dia thach R2YE b sung 20 pg/ml
apramycin (R2YE/Neo®, R2YE/Apr®) (Hinh 3.12). Khuan lac nao cé cia gen khang
neomycin va gen nhay cam vai apramycin (neo".apr®) sé la céc khuan lac tiém ning cho viéc

lva chon chiing dot bién kép mat gen ncsB3 hoan toan trong genome.
2 [* a — e

Hinh 3.12. Céc khuan lac dugc cdy riéng ré trén dia R2YE/Neo® va R2YE/Apr?®

O thé hé thir 5, trong s6 khoang hon 500 khuan lac dugc lya chon, ching toi da phat hién
ra 2 khuan lac phat trién rat tét & moi truong R2YE/Neo® nhung khong moc trong mdi
truong R2YE/Apr®. Khi nudi cy 2 khuan lac ndy & trong méi truong long R2YE c6 khang
sinh véi nong d6 twong tng ciing thu dugc két qua tuong tu (Hinh 3.13).



Apr 20ug/ml Neo Neo 50pg/ml Apr 20pg/ml

Hinh 3.13. Hai khuén lac dugc nudi ciy trong méi trudng 1ong R2YE/Neo50, R2YE/Apr20

Diéu d6 chung t6 ring trong genome cua chung dot bién da chia gen khang khéang sinh
neomycine (neo") va khdng con vector pKC1139 nira. Bé khang dinh 2 khuan lac nay da mat
hoan toan ncsB3 trong genome va thay thé bai gen khang neomycin, DNA tong sé duoc tach
tir hai khuan lac va dugc lam khuén mau cho phan wng PCR. Khi sir dung cap moi ciia gen
khéng neomycin (neo") va cap moi caa gen khang apramycin (apr”) cho thiy san pham PCR
chi xuat hién ¢ cap moi cua gen khang neomycin (~1kb) tuy nhién khong thay san pham
PCR d6i véi cap moi thiét ké cho gen khang apramycine (Hinh 3.14)

Apramycin M Neomycin

Hinh 3.14. Hinh anh san phdm PCR véi sy ¢6 mit ciia gen khang neomycin (neo") thay thé cho ncsB3
va khéng con gen khang apramycine (apr")

3.2. Kiém tra hoat tinh sinh hoc chiing ddt bién
3.2.1. Phan tich sin phim tich chiét

San pham tach chiét tir chung xa khudn dot bién S.carzinostaticus HP450 ciing nhu chang
gdc S.carzinostaticus ATCC15944 va chung S.carzinostaticus HP450/pIB3 (ching dot bién
dugc bd sung lai ncsB3) duoc phan tich bang ki thuat sic ky long hiéu ning cao HPLC cho
thiy NCS-chromophore d3 mét hoan toan & chung dot bién trong khi d6 NCS-chromophore
quan sat rat rd & chung gbc S.carzinostaticus ATCC15944 va chung xa khuan bd sung lai

o S.carzinostaticus ATCC15944

J/\_ Ching dét bién mét gen ncsB3

Ching dét bién dirgc bd sung nesB3
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Hinh 3.15. Sic ky dd HPLC phan tich san pham tach tiét tir cac chiing S.carzinostaticus ATCC15944,
S.carzinostaticus HP450 (chung dot bien mat gen ncsB3) va S.carzinostaticus HP450/pIB3 (chung dot
bién duoc bo sung lai ncsB3)



Diéu d6 cho thay kha ning khi gay dot bién mat gen ncsB3 da khong tao ra dugc NCS-
chromophore, ncsB3 1a gen dong vai trd quan trong trong sinh tong hop naphthoic acid ciing
nhu NCS-chromophore; hoic chung xa khuan gay dot bién mat gen ncsB3 d tao ra san pham
khéc do vay khong con dic hiéu dé apo-NCS bam vao. NCS-chromophore dugc tach chiét tir
chung xa khuan S.carzinostaticus ATCC15944 c6 khéi luong m/z [M+H]* = 660 (Hinh
3.16).
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Hinh 3.16. Phan tich san pham tach chiét thu dugc tir S.carzinostaticus ATCC15944 bing phuong
phap khoi phd ESI/MS

Tiép tuc phan tich cac chat tach chiét tir chungdot bién cho thay khong cé khdi luong
tuong g vé6i khdi lwong cua NCS-chromophore m/z [M+H]* = 660 (Hinh 3.17A). Tuy
nhién & chung xa khuan khi b sung ncsB3 vao chung dot bién S.carzinostaticus HP450 thi
san pham NCS-chromophore lai duoc tao ra véi khdi lwong cua NCS-chromophore m/z
[M+H]* = 660 (Hinh 3.17B).

Véi két qua phan tich chét bang ky thuat sic ky long trén cao HPLC va k§ thuat khdi phd
ESI/MS cho thdy chung xa khuan gdy dot bién mat gen ncsB3 da khong tao ra NCS-
chromophore trong khi ching xa khuan S.carzinostaticus ATCC15944 ciing nhu chiing xa
khuan S.carzinostaticus HP450/pIB3 déu thu dugc chat nay.
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Hinh 3.17. Phan tich chit tach chiét duoc tir cac chung (A) S.carzinostaticus HDP450; (B)
S.carzinostaticus HDP450/pIB3 bang k¥ thuat ESI/MS.



3.2.2. So sdnh hoat tinh khing khuin

Hinh 3.18. Kiem tra hoat tinh sinh hoc cua cac chat véi chung M. luteus: Methanol (1); NCS téch tir
chung goc S.carzinostaticus ATCC15944 (2); chung dot bicn S.carzinostaticus HP450 (3); va chung
dot bién b6 sung ncsB3 S.carzinostaticus HP450/pIB3 (4).

Chét chiét tach tir 3 chung xa khuan duogc kiém tra hoat tinh khang khuan véi chung
Micrococcus luteus. Két qua cho thdy trong khi chung xa khuan S.carzinostaticus
ATCC15944 c6 hoat tinh khang khuan véi Micrococcus luteus nhung ching xa khuan dot
bién S.carzinostaticus HP450 khong cé hoat tinh khang khuan véi ching vi khuan nay. Hoat
tinh khang khuan s& xuat hién tro lai ¢ chung xa khuan khi b6 sung tré lai ncsB3 vao ching
dot bién S.carzinostaticus HP450 (Hinh 3.18).

Qua két qua kiém tra hoat tinh khang khuan cua ching dot bién cang c6 thém bang ching
cho thdy khi gay dot bién mat gen ncsB3 s& khong tao ra NCS-chromohore do vay hoat tinh
sinh hoc khang khuan di véi ching vi khuan Micrococcus luteus ciing khong con nita. Vay
C4c chat tao ra ¢ chung xa khuan dot bién con c6 tac dung véi cac té bao ung thu nhu chung
gdc hay khong? Diéu ndy con phai duoc tiép tuc nghién ciru trong thoi gian t6i day.



Chwong 4: KET LUAN

Qua két qua nghién ciru “Thiét ké tai t6 hop bang phuong phap gy dot bién mat gene
ncsB3 tir chiing Streptomyces carzinostaticus ATCC15944 va kiém tra hoat tinh sinh hoc ciia
chung dot bién” chung t6i da rat ra duoc két luan sau:

1. Thiét ké thanh cong tai té hop dét bién gen ncsB3 tir ching Streptomyces
carzinostaticus ATCC15944.

- Genome caa chung xa khuan S.carzinostaticus ATCC15944 di dwuoc gdy mat gen
ncsB3 va thay thé bai gen khang neomycine (neo”) véi d6 dai gan 1kb. Sau dé sir dung vector
pKC1139 14 vector rat nhay cam véi nhiét d6 trén 40°C va c6 gen khang apramycin (apr") dé
mang to hop gen dot bién.

- Tb hop dot bién cé tén goi pKC-HP450 dugc chuyén vao chung vi khuan E.coli XL1
Blue va E. coli ET12567.

- T6 hop mang gen dot bién dugc chuyén vao chang xa khuan S.carzinostaticus
ATCC15944 bang phuong phap chuyén dang nguyén hinh thong qua té bao tran.

- Céc khuan lac dugc sang loc dé chon loc duoc chimg dot bién kép mat gen ncsB3 hoan
toan trong genome cua S.carzinostaticus ATCC15944.

- Khang dinh tinh chinh xac ctia ching dot bién thu dugc qua qué trinh sang loc.
2. Bude dau qua kiém tra hoat tinh sinh hoc ciia chiing xa khuan dét bién cho thay:

- NCS-chromophore khong quan sat thdy & chung xa khuan dot bién S.carzinostaticus
HP450 qua phan tich bang ky thuat sic ky long trén cao HPLC va k§ thuat khdi phd ESI/MS.

- Chung xa khuan d6t bién S.carzinostaticus HP450 khong c6 tinh khang khuan dbi véi
chung vi khuan Micrococcus luteus.

Chwong 5: KHUYEN NGHI
Qua két qua nghién ctru chung t6i dua ra mot s6 khuyén nghi sau:
1. Tha nghiém cac phuong phap khac dé tach chiét va phan tich chit thu duoc tir chung
xa khuan dot bién S.carzinostaticus HP450.

2. Kiém tra hoat tinh cua chat tch chiét tir chung xa khuan dot bién S.carzinostaticus
HP450 di voi té bao ung thu.



